a number of papers on ventricular paroxysmal tachycardia have been published,1)-15) only few reports referred to abnormal P waves in such cases.16) The purpose of this paper is to describe a case of ventricular paroxysmal tachycardia in which abnormal P waves were observed during the period free from attacks and to discuss the probable mechanism of this P abnormalities.
Vol. 5 No. 4 VENTRICULAR PAROXYSMAL TACHYCARDIA 381 Table I . Laboratory Data on Admission Clinical course and electrocardiographic findings: The electrocardiogram taken on admission revealed the rapid ventricular beating at a rate of 167 per min. and the prolonged duration of the QRS complexes (Fig. 1) . Analysis of this arrhythmia showed the P waves at an independent and slower rate in comparison with QRS complexes (Fig. 2) . The P waves were clearly identified by the high gain electrocardiogram (Fig. 3) . The X-ray picture of the chest during tachycardia showed the enlarged heart (Fig. 4) . Carotid sinus pressure and ocular pressure revealed no effect on paroxysm. The patient responded to treatments with procaine amide and ajmalin only transiently. During the treatment with ajmalin sinus rhythm restored and ventricular extrasystoles irregularly occurred among the abnormal rhythm (Fig. 5) . From above findings ventricular tachycardia was considered to be most probable. The paroxysm ceased abruptly during auscultation on July 5, 1963 without any specific treatment. The electrocardiogram taken immediately after cessation revealed broad P wave, marked S-T deviation and inversion of T wave (Fig. 6 ). During the period free from attacks, the phonocardiographic findings and X-ray picture of the chest were normal (Fig. 7) . No abnormal findings were found in further examination including psychoanalysis.
The form of P wave, marked S-T deviation and inversion of T wave changed gradually ( Fig. 8 ). Thirty days after cessation of the paroxysm, on August 4, 1963, these findings returned almost normal (Fig. 9 ). During the period free from attacks, the changes of P wave as shown in Fig. 8 , were induced by exercise test, deep respiration and carotid sinus pressure (Fig. 10) . The form of P wave which occurred most frequently in the clinical course was shown in the electrocardiogram taken simultaneously in limb lead at a standard sensitivity and at a high sensitivity (Fig. 11) . Mere inspection in the conventional electrocardiogram led to suspicion of right atrial overloading because of tall, peaked shape and short duration of P wave in leads II and III, but precise analysis of the tracings in the high gain electrocardiogram allowed the correct diagnosis of left atrial overloading. Slow upstroke of right atrial activation which was hardly recognized in the conventional electrocardiogram was interrupted by sudden rise of left atrial activation 0.04 sec. after the P wave onset. The peak of P wave developed markedly high amplitude 0.075 sec. after the beginning of the atrial activation.
The notch on the descending limb 0.095 sec. after the P wave onset would probably show the end of right atrial activation.
The P wave was considerably widened, amounting to 0.135 sec. Thus the presence of marked left atrial overloading was concluded in the high gain electrocardiogram. The similar attacks recurred 4 times for 8 months during admission, but the electrocardiographic findings were essentially the same at every attack. The attacks often occurred during or immediately after taking a bath, but no other trigger mechanism was found in this case. The treatment consisted essentially of reassurance and sedation.
The patient had oliguria for a few days after the onset of paroxysm, then polyuria, often amounting to 3,400ml. per day was observed.
The patient was discharged on February 28, 1964.
DISCUSSION
It will be almost confirmative from the electrocardiographic findings during the attacks that the paroxysmal tachycardia of this case is not supraventricular but ventricular. In confirming the diagnosis to be ventricular tachycardia, it is necessary to identify the P waves occurring independently to QRS complexes. However, it is often difficult. As regard to P wave The P wave abnormalities in paroxysmal tachycardia, especially in paroxysmal atrial fibrillation and supraventricular tachycardia, were reported by Davies, 16) while in this case we have noticed the gradual changes of P waves in ventricular paroxysmal tachycardia during the period free from attacks.
Davies suggested that the abnormality of P wave lay in the left atrial component. In this case, though the form of P wave was variable, the left atrial overloading was revealed constantly in high gain electrocardiogram.
On the other hand, Wood reported polyuria during or at the termination of the paroxysm, and suggested that the polyuria was caused by an increase in the volume of blood in the left atrium.18), 19) In our case such polyuria was also observed. Polyuria in our case is considered to support the presence of left atrial overloading during or at the termination of paroxysm.
Of course, many factors in addition to hemodynamic effect, for instance ectopic pacemaker formation in the atria, should be considered. Anyway, the P wave abnormalities show the presence of conduction disturbance in the atria.
In recent studies with rabbits, authors noticed that the aconitineinduced ventricular tachycardia was preceded by the P wave abnormali-Jap. Heart J. J uly, 1964 ties in the majority of the cases20) and this fact will give the suggestion that the conduction disturbance in the atria is deeply connected with the development of ventricular tachycardia and in such circumstances ectopic pacemaker activity in the ventricle will be more easily to develop. In this case the conduction disturbance in the atria may be the precipitating factor for the ventricular tachycardia.
SUMMARY
A case of ventricular paroxysmal tachycardia with abnormal P waves is presented. As regard to the identification of P waves during paroxysm, the high gain electrocardiogram is more useful than the conventional electrocardiogram. The P wave abnormalities are considered to show left atrial overloading. The conduction disturbance in the atria may be the precipitating factor for the ventricular tachycardia.
